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DEVICE USING THE SAME AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To provide the semiconductor laser device 
which is increased in energy density at the focus of the 
semiconductor laser, the optical path converter which is 
capable of increasing the energy density by extremely 
diminishing the focus of the linear array semiconductor 
laser device and the powerful semiconductor laser 
excited solid-state laser device for which the 
semiconductor laser device is used. 

CONSTITUTION: Dotty laser beam groups are disposed 
on the front surface of a linear array laser element 10 
and the laser beam groups refracted and collimated in a 
direction nearly perpendicularly to the direction of the 
dot lines thereof are received and are radiated by 
perpendicularly rotating the direction of the laser beams 
from the respective emitters or the respective emitter 
groups, by which the laser beams are converted to 
substantially ladder- shaped laser beam groups. These 
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substantially ladder-shap^^^ser beam groups are independently colllWKed in two directions 
and are converged to the focus, by which the density of the laser energy at the focus is 
improved. Such laser energy is used as the exciting source of the semiconductor laser excited 
solid- state laser device. 
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40 0° ®$££i±£*i£<DT% B*lR|lc«t«ft» 1 0° , f 

tc^lS-r S <£ 5 ic b fc o T &(,\> 

[00 3 1] C(OcJ;^c89 0 o 3tKS»«SE»^nfe 

[0 0 3 2] »2<Ott«l/>X4 0*WXh7>f^ 
so 7W*8*1 0^i|g>3lPj^¥fT^^t^nT(/^o ^ 



(9) 



ftgtm 30 7 1 3 60^ 
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ami o° gfi^^^o m2oatRu>X4 o^c^ 

[0 0 3 3] flUfcbVXS 0*^2<OSttL/>X*515a io 

[0 0 3 4] CCT\ mi ©ttttUVX2 O'Oii^lEB 

>X5 0OJ^!E«* f 2. ffittXK^^XOiH^rcoO. 
mfr*dO£*tZ>t, — ffleDStt»Xh^>f X*^<DU 
— *f<Dfcf-2*X#y KOigfl)K ff^dltt. ^O^lC 

[0 0 3 5] d 1= dO • f 1/ f 1 

col = o>0 • f 2/ f 3 20 

1^(2 llT'wO^ 100/i m— 2 0 0 /i m, dO 

#0. 1 /im— 1 /imTfeSC^^IiWff 1<0;*C 
^^T« f 3i:Jt«LTraSJi:*6*^o <oO#2 00/i 

ttfttft 1 0° OffOTtt. iOXh7^^^CU-fti 

S2<Dfi«U>XiiJ(tXb7>r7affi^6 3. 4mmJ^ 30 

5fca&tefcl\ f It f 3fcfcl*BT*>3. 4mnfCft«-ftl£ 
ft£>ft^C£fc:ft5o LfrU fl^3. 4mmJ^TOjg 

3*«**SoSS 1 Cft«l/VXWh7^y»^ 

3. 4ni«TOre»JC«*, *«M03tBg»«"PU- 
^£-A*03fc£-£££, #iS1tXh7^yfcMt5 

mc^^\ ^Lt, 0 4OIRffifc¥fTft75ftfc: 

«i o° o^o^wtsj:^^*^ ccommyt^m 

+#;fc£ftffitefflSC£tfT*f?5o fiP^ f 3ti3. 4mm 

iciMttsns c £ ft < aaftffl*a«?-r 5 c t 

tetf— AX#*y hOipga)Hi2 0 0 /imtft^o C<D£ 
a) i £jp# d i*+»/h^ftffltc"TS c WpfSgJcft t> , 
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[00 3 6] i5^, i;z77U^l/-W^--Fi: 

BDfIHT'»5o U-77Wl/-1f^*-KlO 
lCt^SOi£1tlXh7^7l 2*ra«*fcK»&*lT 

^ft<. ^^msftoxh^^yjcWK-rsTjis^w 

lft«b>X2 0, 3tB««i«3 0. »2ttttl/>X4 
0. ft*UVX5 0^fflM^fflti^3^StB^b/ct>C» 

JtiS«i»<DJfc*iR?*fSttJBX h7>f^ l 2*1 fcfcf 
C«*Si:JtBS«a»<0«^H*Jcft«o 

9 JciB Sft»OSttJBX h fc:* t tb 

F ©5Ett»* j5«tt ^I^^U*OXh7^yi: 
[0 0 3 7] 06^ ^r^/^6 0*ffl(/^c*SWtC 

V^6oos)tffi*siu *r i o ns 

^fb-W^-Fl 0^Mi:U n7@4 0 0 /i m 
oftr7r-f^6 0<DAS*tB±lc. n7<DWrEJ;t)'h<*^ 

[00 3 8] (lUSStfiJ 2 ) B 8 t±*»W© JtBSSaftS* 

ij -77W U— Y<omtmz3$foi£ 

-^^>o ^^3 2^ 09^5^^ ^7tSS^§§0 

3 6^m )tt**?3 2t±. W***»DigLfflHIS 
8 00 /imt?MA,T^^Jg1tilXh^>f 7^&j8&St<*n 

S7K¥^xh^-f^stft7?iRi*w , rsu--iftr-A3 7 

0° ffiElUbTXhv-Y^^^Slt^ftScfc^ft^ 




(10) 
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[003 9] >W»» 3 0 fcffl^****? 3 2 fc*. 

2lci*N T*ttfoTZ>£5\c?2> 0 tot, 0OX.(£HO 
iBLWIIB8 0 0/im'PfS§ffiBXh^>ry*M 2flUfc-piJ 

^«g«> Slt)iiLraPS8 0 0|imT^^^l 2{® 

[0 0 4 0] L^L. @ 5 Lfc^SfSWUc^ "9 

T^<DSP#^c#J9 0° »f Vf— ix*Sg(iILTffll^ 
%7ta5^r^ o fc U ^77 W U— *f 2V F £ LTS 

yoajcjiS-r. aaaojt*iifF*ife5ijE«'rntfjE 
[0041] v— tt w u-*f# (ommmtt 

¥ffiT*SCi:Jc^LTJtK^gSS3 0<OA«ffi3 4 

^ms*® 3 6 ^ti^st »o^icioTf nfn 1 



[0 0 4 2] ±eJtt¥*?3 2tt, lr^lr^*«afe:» 
[00 4 31 81 Oti, 2«(OKlKfSOffl'g-^T*^SS^ 
ififc: A*TT S Alt® t HiftBfctf Sttfc UN "T 3 ffi*f® t 

*wrs3te¥*?©rtBWi:. man* hjvm&mtz 

(Nl • A) 2 -b(N2 • A) 2 -2 
= (1 -c o s 0)/2 

(3) . (4) . (7) 

(Nl • A p) 2 + (N2 • A p) 2 
= 1/2 

[0 0 4 5] AS^&AWffilcSttlcA&f-rSfr 

xM^omm^i? hMtAt&K), ztcmmytitm 

fcAftfJfcfcOfHKittiK (5) , (8) . (9) lc£*)M 
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p^-r^A^fftte^ i ^suffio hcawu c<os 

fi«#fi*«'TJ|M&'** F;bB pfclrTSEftfefct* 
«cl>TS2(OSS*ffio2lcA»U £<D®Tg*fL 
T7tffto#{i^^h;i/C, U-1f^^--FOSffi^|p] 

^ricfi-rScfcd^gH-rscfcJCcfcD^ Agt7fcA£:2ft 
J±i&LT^9 0 o gfeS^^JCfSo 

[0 0 4 4] 0 l i (4. 8.MmcmfZ>&$i<o3kft%:m 

WtSHffitSSo 0 1 A*fJtA^ffi»Nl<D 

20 B = A-2(A • N1)N1 • • (1 ) 

;i/A h;i/N<Drt«*/Tsto £fc SSt^Btf 
S«N20JE«ffio2TK«LrtB»)tCfca:Si:^ C 

C = B — 2 ( B • N2)N2 - (2) 

Bp. c pcDRmcfc/Sirrso ep^- 

B p = A p-2 (A p • N1)N1 •* (3) 

Cp— Bp — 2(Bp • N 2) N 2 — (4) 

A • A p = 0 - (5) 

xmyt a £ tn«?t c t cor s t n * e t -r ^> t . 

A • C = c o s 0 • (6) 

A p • C p = 0 - (7) 

(1) . (2) , (6) 
(Nl • A)(N2 • A)(N1 • N2) 

- (8) 



2 (Nl 



N2) 



A p)(N2 • A p)(Nl 
•■■ (9) 

[00 4 6] ft. 3tK^«»tf 2ttOS»ffi^iB^Lfc 
[0 0 4 7] 3ttW±OS»ffi©ffl-&*T?««-rSJtB 




(11) 
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[0 0 4 8] OTAtf, 3 ft©K»®4)i&&<D3£ (8) £ 
5S (9) <D»tt<D5K£bT\ 
(A - Nl) 2 + (A • N2) 2 + (A • N3) 2 
-2 (A • N1)(N1 • N2)(N2 • A) 
-2 (A • N2)(N2 • N3)(N3 • A) 
-2 (A • N3)(N3 • N1)(N1 • A) 
+ 4 (A • N1)(N1 • N2)(N2 • N3)(N3 • A) 
= (1 -c o s B)/2 ••• (8) ' 

(A p • Nl) 2 + (A p • N 2) 2 -f ( A p • N3) 2 10 
-2 (A p • N1)(N1 • N2)(N2 • A p) 
-2(A p • N2)(N3- N1)(N1 • A p) 
-2 (A p • N3)(N3 • N1)(N1 • A p) 
+ 4 (A p • N1)(N1 • N2)(N2 • N3)(N3 • A p) 
= 1/2 - (9) ' 

[0 0 4 9] LfrU J;&*RWft#ffifcLT#<DJ:5 

(8) \cm^Tm&<D7&ftmc*ii,Txmtfftm6 20 

-£3 <o £ |SI blc3: t> g Wfciafi-r T? $ 30 

[0 0 5 0] )tB8«Stt7y XATBStSC 

[00511 81 2^Efti^UXAA B C DfciS^f* 
ABECDEFG rt<D*aTS«ns 0 BP^^^tt 40 
AWffiABC. m*fMACD. fglcDgfffiABD. |g 

A^fffiA B Ctf. u.7jfa(DmffiA B E CO — pJSTfeo 

S-r*J;^k:Ell*tiS. SKDRitffiABDtiiS* 
£:2#T5ffiA B G D©-»"C«j/fi<**u Ete§BtST*fr 
OAl^OTtfS^^LT 4 5 ° m&LT^Zo fg2<D& 
B C D tijz75"»£: 2 ft? Sg'JCD® B C D F CD — 95 T? 
*«?n, ffil4*¥Bk:«LT4 5° BBLAOAH* 
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A CD E<0— SPTfeSo 

[0 0 5 2] XmXm±V~77U<><\s-*f?^*- K 

£o A»>t»«A*fffiABCJcSiafc:SK«*U tt»x* 
;l/^-Oi$^Jl^A*f®*3ljau #^T*|g l ORSt 
m A BDtAWtS. SB 1 OSWBttiBltT, AWJfctt 
t»bt4 5 - ©Ht*Wt5©^ A»}K*<DJfc««: 

TS2Cfi«ffiBCDk:Alft«. «2<0SS*®tt*¥ 
#lW*:»LT4 5° BWLTt^O^ ±«EA»3fc*M: 

m2(DEimmTfcmLxm\tL±?jicm&o is 2 ©Kara 

[0 0 5 3] C<Dt%, Alt»ffifiixh7^y(i: 

2 ©EWfls-cRiwa ^ttffittix h ^ yfcjtjs-r 

[0 0 5 4] Hftjt^UXAA BCD«0i«^®CpL 
< a^tm\ HftJgA BC£HftJgCDAt±Ii:ftr:l?22 
H^JgT&tk 52AB. AC. CDt*fi£tf^b<. ft 
B ACM^DC AlZ\g.ftX&Z>o ffiABCtSCDA 
tilfi^bT^tK ®ABCi:ffiABDO^tfts ®CD 
A£3nCDB<D&T^te4 5° T*S 0 TtOAIffite® 
ABCT^O, ttilfffiMCDAT^So 0 8^1"! 

ffiA B C ^AlttmSMA B DJi^tffiC D B 
T£E#U BBCDA^SlBW-rSo EP^. *«Jtt«fr 
& ffi*f b 7c tf® A B C \c A*f -T S O a I 0 2 £ 
-?Z>t, ®A B DO*l^a2j3 2. ffiC D B<0££# a 30 3 
T±K»U fl5CDA©«»a4/J4^ftoTtil*f'rSo 

[0 0 5 5] *»*U-1f?gttJBXh^>r^««--^« 

*B^*5l 0 0 /x m— 2 0 0 /* m«DX h^^^l 0* 

~ i o o &tf±mfci i cm<D^ftic-~7£mmxmni,x 
l^o ffi^t, i^#*i/^iwe,i 0*~1 

e-i*mmft&m&micttvmmi&fr&±z <&4 o° 

-5 0° T**D. zK¥«»tt/I^ < » 1 0° T*££ 0 Jt 
7j<¥j£#fcfcj£< ±a©<fc-5JC 1 0 0 /Am— 2 0 0 /xmT? 

tc^bT 1»1 T^^^al^vX^iS^^-TBB^JbS- 




[0 0 5 6] £<DTc#>^ ZWl/XteTs h^^7fr 
SllUK»ott«ft ^ c k S c ftttgi b 

#%*_£ftS#. *¥j£#lcoi/VC*> l 0° £i,^»*f 

So 

[0 0 5 7] h ^ ^fr6i8t^c ZVM&tt 

[0 0 5 8] fCT% »Il<0Xh7YW146ft 
^90° BB6U i&feWF«fcKWLT^«fr©J;3k: 

^ux^fflt^ftt«o hp^. 01 2<o<fc-9&:/u 
x^*#xh^>fyfci»i-ej*js**EOT'rs 0 xh 20 
a i p 2t± y y XArtto 2 mo^gwi* a 4 0 4 

EH L U > K U * ;l/ U > X -f* F9 S U > X 2 0 * ffl 
^TML, *TJ«»tt=ft«iy , JXA^6©a»^* 
tttft 7 V X 2Uc <fc t) Kftf L T * <DJfc*6*##f* U-lf O 
fttt £ ¥tT^ L fc^ilft 7 U XA^ £ ft*i«fc-r 
S£ ? icfy y V K y ^/Vl/VX 4 0 *BBB-rntf X h ^ 

-r y > f y u >XKi<D5fc3*E«*§ <Kot 30 

?)RB±«0Xh7^»145<:t^l\ 

h^>f y-^y vFy *;i/uvxraiE«k©jt*/i^< 

— lf-ix^# y h fflStt tXh ^-f y v F y 
UvXHIIE«i:OltA^^<*:StO<D. 7fcjg<Dfi*>vj> 
^l/Vci6lc3R^tifcbf-AX2K^ Mi;*;£<ft£ftl\> 

[0059] 01 01 z<D%&m¥&mm&, & 
£ l < & y — r r w u— if *v Fostts x h 9 40 

0T*$>S o Jtt^^FttASiffiABCEfct, RtfffiifiBA 
So 3fc¥X?H±<DfHHifci:. 'Jr77U^l/-W^ 

- f tcs*tf ssffli x h ^ -r y^p^Ri tmci^nr^ 

ftJ&?-S<$;?lcEB;**iT^So 

[0 0 6 0] U -77 b-f^Vt- FO^SiC 
»JSLTiSB«nfc3ttBSBiS^J:0. &(S6lXh7 

*f 7fr £»s^ ns u— y* tr- Attffl5©MPH*s^. 50 
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77WU-^Vt-K*>6M^n5^§«i:4o 

[00 6 1] L*»L&»6. 7ttt«LDA>50tB*f^ 
^T9 0° fcttfaJ^^SfctfK ffi»l,\tf»L<ft 

fc*»ctj % yyXATw^?><DtHS*^ia^7 p yXA 

OXh7>fXWlftSC^t4t\ C^&lcJ; StE 

[0062] 01 5 «\ 01 2 (Dftmm^A BCD <D]I 
j£ A (Dt&fitt&m B C D £ ¥f*ftffiT-«o L fc= 

ftI^)t^i?*StaTft5o 0 1 6&0 1 5^^ 
^^^M^JEBbTf#S 7 , 6SS^#§^-r0, 01 7 

[0 0 6 3] 01 2eD=ftSS^yXix«:E5lJbfcBl 
3. 01 4 0<fcdft*tBS£Si»*fli^Si:. 5*<yy 
XA^AS*b/c7 I d^ti^t-S<lk^T^S^ XUX 

T% HftgiA B CDOS2©g»ffiB C D^fff^IT 
«ofc = ftiSBCDHI J^«?^LT, JSffiB 

cD^^^i^iffiH i j tt&m-z&Twmw 

TtilS (016). 7UXAn«^§C^^ 
[0 0 6 4] 0 1 6 0Jt»*SS«-etta«*»03t«0 

^♦M&wa-rafciiflpweftt^ 01 7 07tss^fgT 

S/c36. U-1fSfi^f*<D«^lBi#»cftS3piJjS^* 
So COCkti. 0 1 4<OftES£»8tfBl 3 07tS§^ 
»Sk:» bTW*JT* S C t k (51 CT*& So 

[0065] 01 8ti, 01 4fcSl^te01 7(Oyt^m 
? k Ir] C 3 ■Ofi«ffi*St Sf4ftS>^y XA^rfsti 
ffiT'feSo <K0^ftS^yXA«. 0 1 9(CtB"T 

ifi^ y y XA 3 «ofi**fcSM* RWffi ft 

Scfc^^xuXAtfeot, «ao^yXA*amEy"j 

t^C^WIgWtt^LTl^o mi 90tcS^T, ^ 

I»*tti:Lr4 5° fg^T^T. A«J«ft*7K¥a5 
±. AW®^TO^ftS<t-5^SW*rSo ^2 0S»Dg 
o2ti, *¥ffi^LT4 5° (Sl^Tt/^T. ^ 1 <D&M 
nio lTSI4bT7l<¥^^SSM7t^& x ie±^tcJ5^ 
•TSo ^3 05lt®o3ti, W7k¥ffi»cSLT4 5 




25 



[0 0 6 6] mi 8<Dmftfe7VXl±A B C D E F G H 
<DBtt*mW~?Z>tctt)±Ljj#A I J K LBMN^iW 

mn 2 mm^n &x*& sbmnlqp^ *mi£-? 
z>o ±L?jfc<DtrmA i BL&xmmt-rzt, siog 
$mo miijjfo<Dft{&m&*&/xsTT*zz> a j ml^ 

abmkmsu %Tcm3(Dfcmmo3iz=nfe<Dm 
ffiBPQL^sau mmmmj PQK#t§^-r3 0 

3l»f«*ft*AMtt=ftao*JffiBPQLfc¥fT 
[0 0 6 7] ^fltt^JXAABCDE FGHtCJ^T. 

tiiHA L±©ffiftOffiBtegft£ft5o ffiADHE tiJH 
1 ©Eftfffio lte«^3«#A Dfc*#A E £<E>3I£¥ 
SHiZBB-C***^ Sl<DSftfffioirtic»So dSA 

b c Ditttft&A b £«#a D^jafc-rsTfrrasajg 

ft8AMtffit?*5^5, Hfttt<D*4ffiBPQLrtlC 
*FfiEU fi£oT. SBCG FC2;gi3©J£l^ffio3rttc& 
§ 0 5gJcm«ffiCDHG<D*iattAS*ffiA B E F<D*BS 

-rsm^^ti-rn^FffT^s^^. a«®abef£¥ 

frT*So Sfc. ±ffiEFGHtt6ffiABCDt¥ftT 
S»ffio3i:03gSft^i^-rnfc6 0 0 Ic%£7c#k &t 

^^a^ Ltt't s eg ft a*»a& -r ntf 

Wftft^U XA<DA&fc5 A BEF ttAWJttlfeWStfSli: 
IcAtfTS^SfclBHSftSo ^1 ©SSffiADHEti 
AlffiA B E F £SffitC3£b*K £ftte«t?4 5 8 TA 
l«W**¥#ftfc«fl«« IB2 0SM9ABCDti: 

7j<f®ic?tLT4 5 o ©«#**rrs*i*eu tK^f^aw 
-r^Tt^sit^iifpj'rso m3os#ifSB cg F&m 

jw**¥>^fcmfc-rs. Mtec ft 

feJWtfffllffiCDHGfcSffSlKfcAltbTjIliaU 
7t^O7tlfitcStt^WffiOf6]^^^9 0 o SEBSLfcJte 

[0 0 6 9] H2 0tt. HI 8 0Jtt*il6?*aBRiWJE 
ftHMHrtfc:«te-r*«k5fcLT. Jtt*W?OjeK*B» 
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BflaRB^aa-r * c t iz * d «o i/- if e- a k 

[00 7 0] B2 1 3«OS«H**"r««fttt>' 

yXAcogijoeB^-rHffiT'SSo cow«ayyXA 
01 8tc^rf4fttt^yXA^i5ic<ia^yyXA 

10 l^5 0 

[0 0 7 1 ] 0 2 l^e^VXAABCDEFGH 
©««*il!WtSfc», 3t*f*A I JKLMND^Kffi 

vim 2SKa=ftjg-e*s=ftSD lmnq p t*«e 

*T£o 5t7Sf*©HUffiA I LD^Affi^t^ts S 1 <D 
SHSoiaffiAJ PDffiiU S2 0S«ffio2ttffi 
ALMKtffflSU S;fcS3QR»SJo3l±=fta<DS4 
ffiLPQD^fflitSo 5i7?ft<Dj^ft»AM«=ftao 

[0 0 7 2] ^ftfi^UXAABCDE FGH lcfi$T\ 
20 jSBtt»ft*AL±. A«^tfSEIfrs©k:+»ftJB 
2 ©RMffi©ffi«*»«T** * cfc -9 fcffigtDffiHlCilS? 
2ft£ 0 £FMB^^SAMtTOc?K^8± 

offiKojfire. j«EttSWi«iAM±. esa^^b 

F ^iHjCS^^rPlTfcttffllcfe^o ffiABFEttS2© 
St*ffi±lc*«ll»A B4:I»»A E*2i3i: , r«¥SE9 
ajBT**S^&^2<0S*fffio2rtJC*S o «»AEtt 

mi (Dfcmmc*>m*?z>o m^EH^mmADt^n, 

^DHM^AEtftm^o lot, IADHE 

izmi oss*ffioucjB-r« 5 Ffi : eg5a«T**s^&S2 

30 <D^I4®o2rtic£>£ 0 »»A Efcfc^l ©SStfffilCfcJS 
lT£ 0 »#EH««»ADfc*F?T\ «#DH«»#AE 
fif^T, ffiADHE»Xl(DKHffio] 

iDP^Cfe§ 0 *fc«»BCttS»AD^TtT. « 
»FGtt«ft«EAMfc¥fT. «#FG(4«8RBCfc*P 
fr. C G D H i: f frT-fcS^ 6, IBCGF 

tiSl ©££ffi£¥tT£&3<> £/c, ,£D. C. G. H 
tt»3 0S«BB»cJH-r«A>6. ® D C G Htelg 3 
StcM^T^o £/c. j2EF. FC. GFL HEtmf 

E FGHtiAS^ffiA BCDtflTt'fe^o 

[oo 7 3] ^2 1 mvmft&ADHE&Amymmz 

&mmicXM'irz>& 5 WE«<£ft* 0 as l <dk*® a d 

HE«A»ffiABCD^»iS«T^*>t). ^ftti(5(?4 

5° TA*#}tii*7k¥*fttefliift'rs 0 S2os«ffiA 

B F Ete7K¥ffilC;tfLT4 5° (Om^&ll'tZfrZ, * 

DCGHtiSitt^5tLT4 5° «Wft**-r*^6, S 
iltcA»*r^7 , 6^7j<¥7?f&]^flfpjf ^ 0 Sftlcc<D7lc 
so ^FfcffirRl^nfeJte»A'H«*ffiE F GHfciiffIItA« 
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LTSifiU 3tttO)ttttk:Si[*»fffiOlRlf?*««f9 0 
[0 0 7 4 ] 0 2 2 t*. 0 2 1 <0)tt*«?*aait5»JE 

■mug s £ -9 lt. jtt¥*F<ojsffi* 

[0 0 7 5] H2 3tt. azyh^LT^i^ll 

[0 0 7 6] c©)tBSJftS3 0«:. 5^lc¥R%A*t 
®3 4RtffcH#fffi3 A&t®3 4 3 5° 

ftA^^ot^O, from&f®3 6 £ 4 5° OSEftB 

Ttan-1 (1/V^2) Oftfi^H-TS^fRlJC^O 

=5: t> . fr-o&mmk.zfte&®m&m 3 og»® o 3 t *f 

[0 0 7 7] 0 2 4 ICifrTJ; •? S«3 0 0ti^Sj3a 

»ttttt» Ctf^X. 3^6**0 ftl&SS*S3 

2te. C<0«#3 O Ofr£. flfi7?^ffi (02 4&cS£tf£ 
Jg®) tVttftmD (SfcttE) #1 3 5° ($7cte 
4 5°) T'fctK /}^Hft«7B©S«*fc«S3|ia^Oft& 
75r<Offi±T*-rftjKF^ t a n- ! J~ '2 T&S^Tfc 2 ¥ 

[0 0 7 8] *fc±E**«l©)H8««HfflJ*:^(r^TH 
2 5*#BgUTiJWB-r^o C^}tBSS»B3 OJi. Bfcif 
fi«oaS8WHftffi*4 4 Offi 3 9^5 6 0* 

4 5° <D«ft*fc^T£*>£3llOK&fffiol£, AS* 
®3 4Ma»Cffl«*S3 6£9 0° ©ft«*toT2!£t>S 

^2ositio2^, cn*c»ia-rs»3 0K»ffio3i: 

[0 0 7 9] A£f®3 4lcA8*L;fc#«Hi. fg4<0®3 
9 <D§* 1 <omm o 1 lc«cl >T5I 2 fOSSffi o 2TS*f 
U 3B*C»30S»a5o3TRI*LTfliWffi3 6fr&ffi 
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¥47t«*«5*piQi-e*-r^. cn^AS*ffi3 4tcia 
3?*r^rRj^^&A*f*r§^> snoE»ffioirt<o«# 

P2Q2«. »2€)S»ffio2rtO«»P3Q3T*S«U 
HJcS3<Dg*fffio3rtOfi»P4Q4-eS» , rS<DT*. 

»3tOJt«k:J±^TB2 5fc****±#^WriM»LT 

10 ° f£#0$E2^£C ttfT*%% 0 

[0 0 8 0] *«W»cKTtt^ 3ttW*60ttH*«FJct4« 
SKWCiS?lJb/'c:Xh^^y^^9 0 o HUES*. 

7c ^ t ^cm^ij l t i ^ &<d «t -5 ic x y Xi,si^ 

^UXA«**#^ ^Jtfc 1 Jt 1 te*NSLTE5»J 
*r^>^s ±fH LTCcfc "9 ICXh^XftPlQUi. 
£tfP5Q5<D<J;5MSE«l<*ftSo OStK 02 6&C^L 

XftLite. JfcBSSSlS 3 0 i!.jW*±«?#fc: 
20 M^JbTcXh^y^Lolc^^tlSo 

[00 8 1] ±IBO««^»Ttt. -o<ox h^Xft 
UlfcfLT— tt<D&Mffio\, o2*2«S<£'£T^So tit-? 

»cj«ox h ^ X*#fiJ U »»J b^E*«k: 9 o 

° [Hite^^sc ticin&w. c(Di^t>, yvXLM 

[008 2] L*>b3&*^. Xb^^i: i *f Ucy 

fc»&T?fc. i/ij3^Sft7DWL I GA^ 
[0 0 8 3] H2 7ti. ^^3 2^LTfflt^igi 

2 (D=ftmyv x^mimcmfr&te&Tcm&yv x 

|SI±«:S'&bTH2 4(0cfe-5^L7cyyXAT^S o « 

yyXAT±ffli^s^bTa*f-rs^T(SiioHft^yy 

XATTWcgMltfflltt^o A3#JH*<DA 
^l/^-^A^^^o *ffi«OH^SflXyXA^:fflV^^lc 

so ^^>^i:i:t«LT. coa-a-xyx^w^jT^So 
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[0 0 8 4] mz s&mz 7 ic^titz.m&yv xi±* 
xy XK(o±m fFffio*n^n«}tKS«»o^fifc: 

4 0©*f— A©*5*SttTV5) fciKtflS^XyXAfc: 

*DR»«nTRi:*iRife:jBiRi-r««t5k:«ns 0 

[00 851029 fcl Jfc**? 3 2 t LTfflt^ £*XX 
UXA (dove prizm) ^StKS^o XX 
XyXAtt«@IEXUXA^feSl\ »B5#£Hfc*L3fc 

HLTaf<0ftS*3aRLT*«o WUXAtt, A*f 
Lfc»*XyXi*rtT?EMELTtB«'rSo fct% All 

o° mfcisrm&cDfa^ tmm*fa% t^ott^s 

^tSii^ftV^UXA (Pechan pri 
zm) IWinLtmSo 
[0 0 8 6] 0 3 O&0 2 9 iC^tlfcXXXy XA^r 

^jOTUTwensjtBSRSH^^-rHTa&So xx 
#^xxyXA«^n^nu-iftr-Arwo[pi 

ftlcAltbfc *f If- Afc4Stt@X h 5>f X<Drn]^£: 
(5*3: 9 0° mmE&ZnZTc&b, U-77WU-^ 

[0087] R«ffi*ffl^*}t**FiiXy xm< 

TJBSk:iBHL^K««IT*oTfe,fct\ 03 1 1*01 

<D-»*«?)^l>T. AI*7feSS^7k¥ffirtT*Sig^gftf 
iT3<i;5lc4 5 0 f^*^»los««®oii:, 7j< 

fc3fc**:fiiS±#fc:K«fr S» 2 o 2 fc *jg 

*l©gt^ffiolfc«2©j^ttoHo2fcti:6 
0° <0£ftJ&toT3£fc>So «8i:U, £JB, 

[0088] B3 2«, 03 loxwysu-rri/ 

-fix— *f^>f *- F<DBttJBX F9*f XfcWST* £ 5 
»*S-r«*lRltf 9 0° ^fbLT. 'J-77Wl/-1f? 
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**wa*if^tt«*.ar ->y a v*»fWBSXo-fexjp l 

1 GAXD-feX^ffl-rsct^iDSifiRT^feSo 
t> ic^fta) i y r3 yfiftXa-fex 

[0 0 8 9] 03 31403 2 Ot>Oi: (fJCf^ffl. 
10 W-rsgiJe03tBS»»3 0*/TtH"e*5« 

[0 0 9 0] )t*«?3 2(4, — JjVttftAl A2N2. 
A1N1N2. L1M1M2, LlMlM2*M5° t'SSfff 
EH^*±gEAlA2N2Nl&tFFl£Ll L2M2Ml£*T£ 

ftetcs$ws±is&t/HuffiAiLiL2A2^&. ^n-rn 

itft— Hi3H^A2AlBk AlA2Cl£:2®£?-3H 
ftSSAlClA2Bl«r«JKLTJBric^nSo HcWift^ig 
^3 2(4. Hj£Al£giA2N2±©jSBl£K^A2fc* 

B*W#4 5 - IC&SJ^&lgAlBl^^ *¥® 
^IT4 5 C «v^c®AlBlCl7?±iafte^«J»b 
20 fct><DT&£ 0 

[00 9 1 ] #*a»3 2*«»«M5U**t\ Vmisit 

^nm^m^mtsyt^m^ 3 2 a 1 c 1 b \ru 

BStS)6^©ffio- SPA2B1C HctS®*nx^fifi 

»S30tt. .H3203ttlSaE»StRIC«ftl*^U SB 
1 <DKMmo\lctt?Z>Amyttf9 0° [Hl$£LTig2<D 

ss4®o2^^,mi^^o 

[0092] 03 4*4, m3 3<Dytmmmmcmfz>w 

D***i»< Ufc3ttB8«a»3 0*^-rHT**So 
30 i?3 2ti, Hi 5<DXyXA£p3li;«fcg**fU 03 
3T*tt 3 Ffi : egiaJB«:J£fc'r5ftSOIljSAlA^Scl:-5 

T&JgOSS*BBSlRlBlCl«:S2 0S*taffio2^b 
TWtS^*^in^o #3M£POELlMlNlRl 
S Itfjg 1 ^|f«o m 1 OSWKffio He 

zk¥*CA*f IsrcffiSLtt 2 [HlSMbT^ 2 OS»«ffio 2 

fres^Tjfcffiftrrso *jtB««»«4. 03 30^ 

40 [0 0 9 3] 03 5 14. *y h £ IsT (Dft&mtttll 

ID E I R£±ffiDC KH tiltS bT4ot). l^DH© 
8B$Hc y U— If X-f FOSttJB* F 
Xki^UfefflHSTfaaD E I H 4 5 0 T3?t)5SBl 
ffiC2BlR2S3i:HUffifcSitT±ffiDGKH^4 5° T* 
St)^)ffiC2BlRl S2^^?>^:^^]t)^^BlR 1S2C2 

50 ^SS^gg^rSig-TSC fctfWttfe*. 
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[0094] B3 6«\ m3 5<Dyt&m&3s<D±mcm 

\cmMfVXL.3 3^LTS3 5^5t8f»ST*I 

[0095] 03 6(onmmTH±mft7 > vxL>ic&z>yt 

llfcf & I ^ I > -9 & 3o 20 

[0 0 9 6] 03 8&. ^a<07t#^3 2^rSB^P3* 
3 9lelS9tttf\ ®^<Lfc7^^§i3 0T*£>£ o 

m&mm 3 o ^Rffiom^^te@tc#ft-r * & ? \c l 

[00 9 7] 03 9U\ 03 8 OP3ffi<Dft£> t) £ ^ V * 30 

[00 98] 7t^^^-^7C^^® #T ^ U >XT£> 3 40 
Kffi^imT*& o T t> &l\> 

[0 0 9 9] 0 4 O^-^^SSfff^U'VX^ftffl^ 
lft^<T£0. 0 4 1 ti-^^®»f^b>X^fflV^c 

[oioo] ^mmcoytm^^oytm^m 

0^gL^Wt-^-^»^#f^U>Xg^3 

Si3 2^, ¥^«07t^^Xf*^?>^^. 50 
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mxmiftmmnoimi . egst^D, sa 

Sgi5£<D/g#T^Hte330. 0 5m C^^f 
O0. 5 If^^^^^U^XgL^feci:^ 1 Omm-e^ 
3 e &*5, 0. 5 y^^^fc^CDUVX^LU:. 

[0 10 1] CCT'0 4 OlcmfZtJjtDAftimfrZX 

mhrcxi&a • b • d • e«u ^n^n^ii^^co® 

^^MlClSi:rcS^JSl,^T^>Xrt^:ai^ a' • 

b' • c' • e' ^^oTT^m^^&tHi^-r^o 

[0 10 2] ft, ^O^^^U^X^bTti. 

*mffimft^*tt^ % c t &t*i*z> 0 

[0 1 0 3] C O J: 9 ^:-^«/T$l/>XgI 3 
2«\ 04 1 tc^-Tcfc^^. A**^O^fc¥fT*¥ 

3 4 tcA&f-r<5 £ , A*f^ 3 4 TO^^ P 1 Q IT* 

Tl/VXrt^rit^o ^LTU^Xft^<DftffiO}t$F$&T* 
&£0. 2 5 fcf ^^0{)iST^^P2Q2t±, AS^BftC 

i:bbT4 5 o m^rmmmtm^M^n o^^s. ep-£ 

Xrtl?9 0° fc^lelST^C ^i:^:^o 

[o i o 4] 04 2ii-^n:^mmmu^X(oyt^m 

fcXh^^^Tt^ — *7£»ffOJS»fUV^5*3 2*- 
^Z>fr(D£olc^&TZ>$><D£l,T^Z> 0 EP^. 0 4 1 

ic^Ltc—^K7t^mifimiy^xmm3 2%, 042^ 
mTiy^mcmmLtcym^ms3o^m^mL *m 




(17) 
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mt. &^©<l¥Oft^A^WB$lcJ±LT9 0° 
LT3o<3. Xh^77fc©SE3W4«?tttc;&£,, 
[0 10 5] co<k-?lcLT. — iM&±{cHfc!&K»citt5iJ 
Lfc^cDXhvi-yTtLili. 7fcBg^gS3§3 0te4; 

[0 10 6] ±l20«fiiSiU:fft-O4. —POXb^-fXft 
KttLTO— 0<D— #5tJSffi^UVXMi?s3 2 £r*ri&* 

fct>©U:*fLTi4. -^Tt^^SSf^bvXg^tbT 

£„ Lfrbfc#?>*fl§±l4. ffilS'OXh^^^TletcWL 

omn^^^nm— q&ic&m.oxh^^yttftmL. # 

[0 1 0 7] 04 3148UO— ^Tt^mmifx^^X^m 20 

[0 10 8] COft^i$t?3 2ii¥^©7 l c^*f'7X# 

{c&oTl^So (1¥^U— ^Tt^^^fDSotC^L. 
TjSmcfi^TAItrSi:. 7t^t4®tf^0^t-#o 

|6]$tf9 0° ^SLTffitfTS 4: -5 Ic-TS so 
[0 109]i4 4li, 7^*7XlOSl©)ttfSt5 

TxtttmTTmmt&'picmmu -tsE-m-fx^ttr 

)Vts V J * is 1 5m? 5 c t ic <fe t) m-f£? & c £ &T* $ 
5o Al^ffitC7k¥tcA*fr«.<l¥*:^a, 4 5° 

flWfielHlLT. AS=tNfi:Jt^-r5tfH¥$4©*l^^«<? 
9 0° ^5tt.^T-m*fffiA^tHI>t-rSo coi-^tcb 
T. U^rrWU-^V^-KTb^OXh^yTt so 
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[0 1 1 0] 0 4 4<Oft8§^&§§t4. mtC^igbfc^ 

[0 1 1 1] 04 514, ~>V VKU^^U^X^rMJUiS 
XOftSS: 4 5 ° tittTM?iJ&BLfc&<D£:jgy$£^lSl$: 

zKTfcAW-rsfflVftJteBH*, 45° iwcfyvKy 

;l/UvXT*<l s Ftt^-&tHi^9 0° ilelLTai»5 

murr s , *ttH8H»s*«!fli-r 5 c £ tc 4. 9 . u - 7 

[0 112] 04 614. SUOi"J yK'J*;l/U>X%M 
14. Br®#— o<DP33fllTffl*tifc^«r bfc~> U v K 'J * 

OiBSf*x tft^. AltffittHWB^tO^fUcfcoT 
14. *'>U>FU*^U>X<D»fffil4. *P3T'$.oTfe 

[0 1 1 3] 04 7 14, ASrfffifctbltSil^na^S* 

^u*a*s/a*f**s»*T«¥«««iS!iiiL, MJcmi^ 
so 4 5° «i/^rae«ffi-pas 3 F(*3B'-&ffna^9o* ^ 

[0 1 1 4] 0 4 814. ^fA7X07D7i-frC,K 
Ltcftmrt^ xmn SO A»® i: tHWffiU: ID C^lRltc 

4 5° m<,\rcrca«E^miwgj£Lfct><DT\ 04 70 

JtKBE»ffii:Bi:«fi6*=fr-r6fcOT**S. 

[01 1 5] %&&&$§u®tfiitmm-rzKmm?*m 

[0 1 1 6] 04 9 (a) Rt/0 4 9 (b) t4. /W-f 

v*yr4*x*mmir%ft&mtt7si-*wt:%>z> 0 m 
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[01171050 (a) St/05 0 (b) ti. 
fctOTfe^o »raPHtilHllff*fiJfflLT*i^&^tc|pi 

[0 118] 05 1^ TX^S<D37U*;l/y— 

o*ii»cafi**iRik:. +iL*fc»bTi»teiiii»««aa 
0 5 o©7i/^^y-y«fW^If^W^t) 

[0 1 1 9] 05 21*. liWf^Jfflbfcit**?*^!* 

^>o cojtiaaistts w*¥t^Lt4 5° *g^fc 

^>T^SJc^LTM9JWfcS»fc*>OT*So 7k¥75" 

[0 12 0] (*SSM3) £5 30ti. *3&»<D4*«f* 

4£«« U-1f««*Hf* U— If 8 0 <D|fflgfl«Rfc bT<£ 
flit-So U^77 Wb-W*- Ft»fflLfcflf* 

««0«*JC(H6 ti*H«ax*;l/^-fBfl[W:*f? < ft 
frofc 0 c ©x*;l/^-«:S»K:3fiJffi L J; 5 ^ t 

ES5tf i**rrs»i ott«uvX2 otc^oxh^^ 
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*St5S20tt«UVX4 0T*f«U- tffcf-A<D 
0 <D§ifcffi±<D/h 2 I >«g« lc x* £riRgfc 2 £ 0 
2/ f 1 tmjj ft f 2/ f 3£ T'S^^lR^^ffl^Tm^ 

10 +f 8 0O^ES6e*feRl^i:*rsfcOT*fe§o SftU- 
■If^FtLT, YAG, Y L Fft 2ffl«eDH*U--9 f * 

y^ftteeRiRgu— yies (yvoo t**o 

cfcO. 1 0WO*Sftl/-1fif*ffl^T3WOYAG 

[0121] 054^ #«W©>fc:7:r^-WJfc¥« 
20 »U-lfB!iEHftU-lfi6B*8flM'r S^cr ^ ^at*» 

H«l ^#f*b-fgf©tBM7t77^^ 
- 6 0 )t LTiftl/-f 8 0 fOBg«fc tS 0 yt 

AOX^;l/^-^:r3 y h LTWffi»Kft;?r^3;rc*&<D 

so ^BfteHf^U— tf^HJCcfct). 1 OWWi 

ftiU—ifmttm^T 2 WO Y A G tf/±i^^rt#S CI 

[0 12 2] 15 5^ yz77W*»*U-1f«? 

%2offl^«c^^<i:Da**fs»b^c^(*u-ifia 

^ S28ttl/VX4 0, 4 0' ^**UyX5 0t© 

Htefifte-<kx:/y'y* (pbs) oo^ii^fcto 

■^SSo OUttlf— ixX^U y^9 OteffiftJjfatfM^lC 

^^T-li-. f Ot$fiiicMt:"A77U 7^ P B S 9 
O^rlBfflb, — 73<OtH^PBS 9 0ttWmis, i&J5<0 
tiiJlWP B S 9 0eDS«ffiT5t*LT'&^tiTai*U 
>X5 0lcAlfLS*U-^8 0<DagpcM?n 

So r:oo^-ifif-AOM^73ini^<l^tf-Axyy 
so u— y «■© a * a f^tir s o 
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[o i 2 3] 05 6i2, »j©artte»3K¥S{*L'--»rra 

*«t«-p«, *<0«*>!?k:, -73©th^tc l/2i&ftfe 
fflffi (A/2S) 9 0*. filfttf 

-AX/'J y* 9 0©£ffiJ»c;fcS¥##^— tf»Sfr£ 

oiB«iH3iejt«3WH3etr-i»xyyy**«isi oo% 

ftW# U— If 6 ©il^fMT'dTt^li A/2S95 10 
*3ti@LTfKfc7!rifi]#9 0 o Ertte-rsfc*, flftH'-A 
x:/>Jy*©flBfcMTM 0 0 %»c5fii/''RS4*-r-5. <r<D 

ftffGBic^titf, «Bo«*iaio*f?s«'/jx«<a*. 

[0 1 2 4] 

-fMBii , >j - r r u -c u— y f # %£-r 5 

U— *fx^;l/^-«8ii6T/J>?*ffiiBi»cittm^-*Scl £ 20 
*'fS5<: fcfrS, -t^tcb— *f*ni J f>E«fflfcffit->s 

srrWWHtV- f<0x = -y ***KW»c»?«te: 

+ffcB*P&#SCi:#T^5. 
[0ffi<Dfgiii&!ftBJ!] 30 

can 'j^rwu-wt-Foiz-fe-i 
m 2 ] k*k*<d¥«m*u— >mm*mw? s 7-0 -y 
[03] ifaaovanH. 

[0 4] B3tSLftfSftU- »f^®<Dita50„ 
[0 5] QCWLD§*ffl(/->7c*SIW©¥#f*U— 9-*^ 
H<O¥ffi0o 

[06] yt7T'{'**m^rc*¥mic&z¥®fcu— ? 

^@<D¥ffi0o 40 

[0 7] 0 6tC^L7c^{*U— ^^®<Djiffi0c 

[0 8 ] ffl&mmz*wmir s xu y » a. 
[0 9 ] ytm&momisgatt LT<Dytmm?<omm 

[010] 2fe<OSWS<Offi^-ti-T'7tS§S^*-r5^-& 

[011] ^ffifcRtfSEWoafefrfcSlilli-rSB. 
[012] HftMlOJgtt^UfcJt^iR^^tlSHSH. 
[01 3] 01 2 CD)l6*iif *j»JEBLft5B8WOJt 
Ka*BO««H. so 
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[01 4] 01 3©3fcgg£»«fcWcttft7UXA*W 

[015] = Lfc^J^*jjV«5Hfl 
0. 

[0i 6] 01 5<Dytmm?*M.mmmi,tt¥&j}<Dyt 

S8S&§§©f4S10<, 

[01 7] 01 6©#ggSE8HBK:®j:ifcfcXyXA*f* 
[01 8] 3ffi©R*t®^r^-rsf4fta7'UXA^e»* 

[019] ?4^ayuxA©iis*iKB^-r50 o 

[02 0] 01 8©3fc^*^*3feyiJR«LT»&ft*)tt 

[021] 3<@<DKWffi^w-rsf4fta7 p uXA^e»^ 

[02 2] 02 1 «03t^iR^*MyiJEHLT»6na3tt 
SS^§§<Df4«0o 

[023] 02 2<Dftm&&&tmm<o— 

gli§cD#4«0„ 

[024] 02 3ojtBSE«»*8Bfi-r**a*»iwr 

30o 

[025] 023 vxm&Wimcmizw&vmfitm 

[02 6] 02 3<D%S&mW8S<OftmitMW?2>®o 
[02 7] HAtt^UXA«MMII:icti»-fr43«^4l-fr 

x u xaa* e. * «#9s fcavrsma. 

[I281I2 7 0©ffl-&XUXA*M5UESbT»7c 
[02 9] XXXyXAfr£&3ft¥iSI^S^-f4M 

0o 

[03 0] XXX'JXA^rM?iJEBLTt#e»nS7tSgS 

&gg©£Hfi0o 

[03 1] K««*jpJffl-r«Hl 2fcW*W-*3te¥K6? 

[03 2] 03 103t^6*f*M5>JEBLr#6n*3tt 
g§^t§<Of4«0o 
[03 3] K#rtl**Jffl-r*Hl 2fc»*ST«Jt^iB^ 

[03 4] 03 3©3ttlSSa»S©S£»*.59J***«i< L 

[03 5] H3 4©3fclS£»SfcSffi*-ttttJfcESg» 
§§Of4^0o 

[03 6] 0 3 5<0ftS&g&§gfc:u£ftXyX.k*j&-&L 
T Jg/SS tlfc7t£S^gi<Df4«0o 
[03 7] 03 5OJtBSaE«|ffi<0±ffit3gfc»3«DSi* 

0o 

[03 8] M«oyfi*Sf?*j8WP3«k:«iOf*»fc3tBS 
^gg<Df^0o 
[03 9] 3'J^-hffl<Dtt«l-vXt7 , dSSgg5#§*S 
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39 

0o 

mm®,, 

[0 4 2] 04 1 ©Jt*DfF*SfeJ«JE«bfc3fcB^»« 
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[04 3] m<o-A7z^mtsimu^x^m^rz^m 
[044] x^tf^xfovffimicmfopivivmjftmfttt io 

[04 5] VKUA^UvX*M5>JffiMLfc^BSS 
SI8§<DfSHJi0<, 

[04 6] JM©S"J vK'J^yl/UvX^MiFiJjEHbfcTt 

ssa^§§<o^«0o 

[04 7] IMMZBiMMt&Fl&mffi&mTZft&m 
[04 8] 7fe^**^7><D^a-y^^e > ^Lfc^gS'^ 
[04 9] (a), (b) ±t»C/W-f U^-X^^^X* 20 
[05 0] (a), (b) I©7U*;l/y 
[05 1] TX^Si<D7U^7l/V->^?iJffl-rS7 l c¥ 
[05 2] Sffi««JJ8LftftJBa3l8g<DSti9!BI. 

[053] »fB6ieHf*u— tf*m* 



[05 4] #f^l©ft:7r^M-#ft¥«{*U-- FSbjg 
[05 5] U-77U^i|i|*b-1fif^20ffll^ 
[05 6] 'J"77l/-l'fi«:U- f ilt^ 3: 2 Offit^fc 
[??^©|^] 

10 v/bfXhv^^W^l/-^ 

1 2 mvm^v^j-/ 

2 0 HCfetti'VX 

3 0 #BSS&g§ 
3 2 3te3SS£F 

3 3 tS^yjXi* 

3 4 ^ftffi 
3 6 

3 7. 3 8 U— if If— 2» 

39 ^soKi^Bost^T-rsa 

4 0 l2<oa«lxyX 

5 0 l^l/VX 

60 7tyr-<^ 

7 0 Jfe^ 
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